Microtubules, colchicine, and lymphocyte blastogenesis.
We have studied the time course of disassembly of microtubules of resting and stimulated mouse lymphocytes caused by the drug colchicine, as well as the effect of this compound on DNA and RNA synthesis of human and mouse lymphocytes. Fine-structure studies with the electron microscope showed a great increase in number of microtubules resulting from stimulation of mouse lymphocytes by the mitogenic lectin Con A. The presence of a network of microtubules was demonstrated in resting lymphocytes by use of the technique of immunofluorescence; this technique was not effective for the study of the microtubules of stimulated lymphocytes in the blast stage. The disappearance of microtubular networks in some cells (approximately 25%) was caused by the protocol of colchicine treatment used in many laboratories (30 min at 10(6) M); a 6- to 8-h treatment was required to cause all cells to lose their microtubules. It is indicated in these findings that there is need for extreme caution in implicating microtubule disruption as the cause of certain colchicine effects, such as that on the Con A-induced inhibition of receptor-ligand migration. The addition of colchicine to stimulated cells at varying times of culture caused marked inhibition of DNA synthesis provided that sufficient time (approximately 20 h for maximum inhibition) elapsed between addition of the drug to the stimulated culture and assay of DNA synthesis. Our data on the time course of inhibition of DNA synthesis by alpha-methyl mannoside (alpha MM) and by colchicine do not exclude the possibility that the latter compound may act partially by affecting the commitment of stimulated lymphocytes to DNA synthesis but they show that it can inhibit well after commitment is complete. The later the time of assay of thymidine incorporation, the more disparate were the curves relating the effects of alpha MM and colchicine to DNA synthesis of human cells. In the case of mouse splenic lymphocytes, there was no resemblance between the time course of the alpha MM and of the colchicine effects. Synthesis of RNA after 12 h of culture of stimulated human lymphocytes was also sensitive to colchicine.